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http://www.resource-allocation.com/content/10/1/6RESEARCH Open AccessThe indirect cost due to pulmonary Tuberculosis
in patients receiving treatment in Bauchi
State—Nigeria
Nisser Ali Umar1*, Richard Fordham1, Ibrahim Abubakar2 and Max Bachmann3Objective: To determine the time spent and income lost by patients and their households for seeking tuberculosis
diagnosis and treatment in Bauchi State-Nigeria.
Method: A cross sectional study where 242 TB patients were sampled from 27 out of 67 facilities providing TB
services in a north-eastern state of Nigeria. Sampling was stratified based on facility type, patients’ HIV status and
gender.
Results: The income lost among the hospitalized group was estimated at $156/patient and about $114 in the
non-hospitalized patients group. Age, gender, facility of diagnosis, level of education and occupation were
significant (p-values <0.05) associated with total (both patients and their households) income lost. However, AFB
sputum-smear result and HIV status had no significant effects on the income lost. Hospitalised patients spent an
average time of 924.98 hours for diagnosis and treatment whereas the non-hospitalised spent an average of
141.29 hours. The estimated US dollar valued of these hours was US517.98 and US$79.13 for hospitalised and
non-hospitalised patient groups respectively. Hospitalisation and the facility of diagnosis were statistically significant
(p-value <0.05) predictors of the time patients and household spent on TB.
Conclusion: Tuberculosis poses causes tremendous burden in terms of time and productivity lost to both patients
and their households in Bauchi State Nigeria.Background
It has been estimated that about one-third of the world’s
population are currently infected with Mycobacterium
Tuberculosis and about 3 million deaths are attributable
to tuberculosis each year despite the availability of antibio-
tics that can cure this controllable affliction [1-3].
The WHO estimated the global prevalence of active
Tuberculosis at 217 per 100,000 people and incidence
rate of 136 per 100,000 people in 2007 [4].
Nigeria was ranked fourth in burden of Tuberculosis (TB)
globally with incidence rate of 311 per 100,000 populations,
prevalence of 521 per 100,000 population and 93 mortalities
due to TB per 100,000 populations in 2007 [4] implying sig-
nificant social and economic burden in the country [5,6].
Several studies have assessed the patient and house-
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reproduction in any medium, provided the orand other third world countries and others have studies
the cost-effectiveness of different approaches to TB
treatment in many countries [7-19] but there are very
few, if any, done anywhere in Nigeria, nor study that
assessed the indirect costs to households, communities
and patients with tuberculosis in terms of man hours
spent by patients with TB or their households and the
associated productivity lost.
Considering the fact that TB services are increasingly
becoming reliant on informal care, shifting costs from
the health care sector to the communities through early
discharge programmes, substitution of inpatient care
with ambulatory care and the move toward community
care of tuberculosis, the need to study the indirect cost
of TB becomes imperative.Study objective
This study is aimed to estimate the indirect cost of tu-
berculosis from the US dollar value of the time spenttd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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to tuberculosis illness in Bauchi state- Nigeria.
Study area
Bauchi state is located in the North Eastern region of
Nigeria and is the 7th most populous state in the coun-
try. It occupies a land mass area of 49,259 sq Km with a
total population of 4,676,465 as at 2006 population cen-
sus [5].
Setting
Tuberculosis treatment service in Bauchi state is pro-
vided by 2 tertiary hospitals, 23 general Hospitals, 1 In-
fectious diseases hospital, 14 primary healthcares with
diagnostics (microscopy) capacity, 25 treatment centres
(also primary healthcares centres) and 2 privately owned
clinics [6]. Direct Observation Therapy (DOT) widely
acclaimed by most facilities to be the standard practice
for the treatment of TB in the state [6].
Study design and methods
This is a cross sectional study in which the time spent
by patients and other household members for tubercu-
losis (TB) diagnosis and treatment was assessed as well
as the income lost (both the patients and households)
due to the tuberculosis illness.
A total of 242 (initially 255 but 13 were excluded
based on age criteria of less than 15 years or older than
59 years of age) TB patients were sampled from 27 out
of 67 facilities providing TB services in the state. The
sample size was allocated based on facility type and
patients were randomly selected in each facility. Selec-
tion was stratified based on patients’ HIV status and
patient’s gender. The stratification was done during the
selection and where randomly selected number of
patients in a stratum got at least half of the allocated
sample size the subsequent random selections will only
be valid if is for the other stratum. is A total of 40
patients were selected from the Infectious Disease Hos-
pital, 40 from the Specialist hospital (tertiary hospital),
10 patients each from 9 General Hospitals, 6 patients
each from 5 PHC diagnostic centres, 5 patients each
from PHC treatment centres.
Only patients with ‘confirmed’ TB diagnosis were
included. Most of these patients had at least one sputum
smear positive test and few had only sputum negative
results but had chest x-rays strongly suggestive of TB
with history of significant clinical improvement after ini-
tiation of TB treatment.
An ethical approval was sought and granted for this
research by the Bauchi State Ministry of Health. The
study was conducted between May and August, 2008.
A standardized questionnaire (with the permission of
the original developers [20]) was used to estimates theindirect costs of TB on patients, their families and on
others for seeking and accessing TB treatment during
pre-diagnostic, diagnostic and post diagnostic period as
well as during hospitalisation where applicable. The
questionnaires were administered to the entire patients
individually.
The indirect cost in this study was estimated from:
i. The average time spent by patients, their relatives,
friends and other unpaid carers on travel, waiting
and time for consultation, treatment and
hospitalization by TB patients and persons who
accompanied patients during the period starting
from the onset of illness that lead to TB diagnosis to
the time TB treatment was completed. The
monetary value of the time was calculated from the
hourly wage value estimated at US$0.56/hr based on
the 2008 annual gross national income per capita in
Nigeria, which is $1170 [21]. Annual working hours
per capita used in this estimate was 2080 hours (40
hours per week for 52 weeks).
And:
ii. Income lost by TB patients and their households
due to TB illness or complication resulting from TB
disease or treatment as estimated from the
difference in self-reported monthly patients and
household income in the periods before and during
TB illness.
Data was entered into IBM SPSS version 19 software
and descriptive data analysis as well as univariate general
linear modelling for test of between subject effects of
some demographic and socioeconomic variables on the
total indirect cost.
Result
About 104 (43.0%) of the patients in this studies were
hospitalized within the period from 6 months before TB
diagnosis through the period of TB treatment (Table 1).
One hundred and thirty two (54.5%) of the patients
were male, average age of the sample was 32.8 (±9.8 SD)
years. Only 24 (9.9%) of the patients in this study had
history of previous TB infections of which 20 (83.3%) of
the retreatment cases were reportedly due to relapse, 2
(8.3%) due to default and another 2 (8.3%) due to treat-
ment failure; Only 22 (9.1%) of the patients had all spu-
tum AFB tests negative. About 106 (43.8%) of the
patients were HIV negative, 122 (50.4%) were HIV posi-
tive and 14 (5.8%) did not declared their HIV status.
Ninety three (38.4%) of the patients had no any formal
education, 52 (21.5%) had primary school certificates, 18
(7.4%) had junior secondary school certificates, 60
(24.8%) had secondary school certificates, 15 (6.2%) had
undergraduate certificates and 4 (1.7%) had graduate
Table 1 The characteristics of the study population
Description Number (%)
History of hospitalization at least 6 months before diagnosis, during diagnosis and after diagnosis
Hospitalized 104 (43.0%)




History of prior TB illness
New TB cases, 218 (90.1%)
Retreatment 24 (9.9%)
Reasons for retreatment
- Relapse, 20 (83.3% of the retreated)
- Default 2 (8.3% of the retreated )
- Treatment failure 2 (8.3% of the retreated)
HIV status
HIV negative, 106 (43.8%)
HIV positive 122 (50.4%)




Civil servants 28 (11.6%)
Small scale businesses 53 (21.9%)
Farmers 40 (16.5%)
Drivers, Labourers, Security guards or Menial workers 26 (10.7%)




The mean age of the sample population 32.8 year (15 – 59 years)
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were unemployed, 18 (7.1%) were students, 55 (21.6%)
were small scale business men and women, 42 (16.5%)
are farmers, 26 (10.2%) were either drivers, labourers, se-
curity guards or menial workers and 10 (3.9%) were
commercial sex workers.
Average number of people living in the patient’s
household was 6.43 (±5.37 SD). Average delay in diagno-
sis was estimated at 5.61 (±2.67 SD) weeks and theTable 2 Income lost by hospitalization status
Description
Average income lost by patient throughout the TB illness
Average income lost by other household members throughout the TB illness
Totalaverage number of facilities visited before diagnosis were
2.74.
Income lost
The income lost among the hospitalized group was esti-
mated at $156/patient and about $114 in the non-
hospitalized patients group (Table 2). The income lost
varied by history of hospitalisation, gender and HIV sta-




Figure 1 Histogram showing the differences in the average total income lost by patient gender grouped based on hospitalization
history.
Figure 2 Histogram showing the differences in the average total income lost by patients’ HIV status grouped based on hospitalization
history.
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Table 3 Test of Between-Subject Effects (Univariate General Linear Model)
Total time spent by patients and
households in Hours
Total Income lost by patients and
households in US Dollars
df F p-value df F p-value
Age 36 1.268 0.158 36 1.673 0.015**
Gender 1 0.613 0.435 1 6.309 0.013**
Facility of Diagnosis 4 3.950 0.004** 4 2.873 0.024**
Sputum Smear test 1 1.687 0.195 1 2.793 0.096
Level of Education 5 0.510 0.769 5 4.459 <0.001**
HIV status 3 1.342 0.264 3 1.084 0.340
Occupation 6 0.681 0.665 6 6.268 <0.001**
History of Hospitalization 1 23.803 <0.001** 1 3.181 0.076
**Statistically significant effect.
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gender, facility of diagnosis, level of education and occu-
pation were statistically significant (p-values <0.05) pre-
dictors of the total (both patients and their households)
income lost. However, AFB sputum-smear result and
HIV status had no significant effects on the income lost
(Table 3), (Figure 3), (Figure 4).
Time spent
Patients with history of hospitalisation during the TB ill-
ness spent an average time of 924.98 hours for seeking
diagnosis and treatment whereas the non-hospitalised
group spent an average of 141.29 hours. The estimatedFigure 3 Histogram showing variations in the average total income loUS dollar valued of these hours based on the US0.56/
hour GNI based assumption was US517.98 and US
$79.13 for hospitalised and non-hospitalised patient
groups respectively (Table 4).
Hospitalisation and facility of diagnosis were statisti-
cally significant (p-value <0.05) associated with the total
time (patients and household) spent on TB (Table 3)
(Figure 3), (Figure 4), (Figure 5).
Discussion
The study estimated the average total income lost by TB
patients and their household for the hospitalized and
non-hospitalised patients groups at US156.96 and US$st and in the total time spent by patients’ occupation.
Figure 4 Histogram showing variations in the average total income lost and in the total time spent by patients’ educational
attainment.
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did not varied much based on history of hospitalisation
(US$75.09 vs. US$69.62 for the hospitalised and non-
hospitalised patient groups respectively). However, aver-
age income lost to household members was observed to
be much higher in the hospitalised patients group (US
$80.87 vs. US$43.89 for the hospitalised and non-
hospitalised patient groups respectively).
Age, gender, type of facility, level of education and oc-
cupation were found to be significant predictors of the
total income lost (by patients and household) due to TB
disease. AFB sputum-smear test result and hospitalisa-
tion were not significantly associated with the total in-
come lost.
In this study, we also found that TB patients and their
household spent an average of 924.98 hours in the hos-
pitalised and 141.29 hours in the non-hospitalised
patients groups seeking TB diagnosis and treatment.
These times were valued at US$517.98 and US$79.13 forTable 4 Time spent in hours and value in US dollars by hospi
Description Hospit
Av. Time spent
Average time patients used for diagnosis and
care throughout the TB illness
517.33hrs
Average time spent by others on a TB patient
throughout the TB illness
407.65hrs
TOTAL 924.98hrshospitalised and non-hospitalised patients respectively.
Hospitalisation during the TB illness and the facility of
diagnosis were found to be significant predictors of the
total time spent. Age, gender, AFB sputum-smear
results, level of education, HIV status and occupation
were not significant predictors of the total time spent on
TB illness.
Several studies have reported income lost due to Tu-
berculosis in some African countries. A study in Zambia
reported an average of 48 days loss of income due to TB
illness [8] and another study reported US$15.27 as the
median total indirect cost of TB treatment in Zambia in
2006 [22]. Another study conducted in Dar es Salaam,
Tanzania in 2002 reported a middle estimate of about
US$431 as the household productivity lost due to Tuber-
culosis [16]. We found no study that reported the time
spent by patients and their household members for seek-
ing TB diagnosis and treatment services in any sub Sa-
haran African country.talization status
alized Not hospitalized




Figure 5 Histogram showing the differences in the average total time spent by facility of diagnosis grouped based on hospitalization
history.
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in the study ($449.90 and $960.65 for female and male
patients respectively) the income lost due to TB as
found in this study could be described as catastrophic
(more than 10% of the annual income [23]) to many
patients and their households.
Conclusion
Tuberculosis poses causes tremendous burden in terms
of time and productivity lost to both patients and their
households which could be catastrophic to many
patients and their families whom are mostly impover-
ished and economically very vulnerable.
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